Forty-two percent of Vietnamese children are stunted by two years of age. Since 1990, Save the Children Federation/US (SC) has implemented integrated nutrition programs targeting young children. We evaluated the effect of SC's nutrition program on the complementary food intake of young rural Vietnamese children. Using a longitudinal, prospective, randomized design, we followed 238 children (119 each from intervention and comparison communes) age 5 to 25 months old for six months with a re-survey at 12 months. We gathered 24-hour recall data at baseline and at months 2, 4, 6, and 12. Dietary energy intake was calculated using the 1972 Vietnamese food composition table. Key outcomes were daily frequency of consuming intervention-promoted food and non-breastmilk liquids and food, daily quantity of non-breastmilk liquids and food consumed, daily energy intake, and proportion of children meeting daily median energy requirements. Young rural children exposed to SC's program consumed intervention-promoted and any foods more frequently, ate a greater quantity of any food, consumed more energy, and were more likely to meet their daily energy requirements than comparison children. Some effects were only observed during the intensive intervention period; others persisted into or were evident only at the 12-month follow-up, approximately four months after program completion. Based on the mothers' reports, the intervention did not apparently compromise breastfeeding prevalence or frequency. The intervention improved children's food and energy intake and protected them from declining as rapidly as comparison children in meeting their energy requirements.
Introduction
Forty-two percent of Vietnamese children are stunted by two years of age [1] . Stunting in early life leads to impaired immune function, increased rates and severity of infection, delayed motor development, and impaired cognitive function and school performance [2] . Dietary interventions targeted at infants 6 to 12 months old can improve energy intakes and growth [3] . Further, data from Guatemala suggest that interventions targeted at younger children (less than 2 to 3 years old) have the greatest nutritional impact [4] .
Since 1990 Save the Children (SC) has implemented integrated nutrition programs, based on the positive deviance approach, to reduce severe childhood malnutrition by approximately 75% [5] . The improvement in children's nutrition had been rapid (within the first year of implementation) permitting SC to move on to other program sites; and the impact was also long lasting. In a recent study [6] , children who participated in the program were significantly better nourished than Effect of an integrated child nutrition intervention on the complementary food intake of young children in rural north Viet Nam* 60 children who did not two years after SC left the program area. In addition, the younger siblings of these children, born after the program ceased, were much better nourished than the younger siblings of children from comparison communes.
In this paper we report findings from the ViSION (Viet Nam study to improve outcomes in nutrition) project, a rigorous evaluation of SC's integrated nutrition program in rural north Viet Nam. Specifically, the effect of SC's program on young children's intake of complementary foods is presented.
Methods

The intervention
Details of the program implementation are presented elsewhere [7] . Briefly, the positive deviance approach was used to identify positive deviant children who were well nourished yet came from resource-poor families [8] . Families of positive deviant children were interviewed regarding their feeding and caregiving practices [9] . These interviews were analyzed to identify the key foods and behaviors that were thought to explain the good nutritional status of positive deviant children. Information gathered also informed the content of two-week long nutrition education and rehabilitation sessions that were modeled after the hearth approach originally developed in Haiti [5, 10] . Malnourished children and their caregivers participated in intensive nutrition rehabilitation sessions that lasted two weeks per month and continued for up to nine months. Furthermore, all children less than three years of age participated in growth monitoring and promotion sessions every other month for two years and were dewormed once during the first six months of the program. Messages promoted at the growth monitoring and at the nutrition rehabilitation sessions included feeding children "good foods" (i.e., positive deviant foods) identified during the interviews with positive deviant families, increasing the quantity of foods given to children, feeding 5 to 6 times per day, continued breastfeeding, and health-seeking and other caring behaviors not evaluated in this paper.
Study setting, randomization, and enrollment
This study was carried out in a rural province northwest of Hanoi characterized by subsistence farming and poverty. Details on selecting the study setting, randomization, and enrollment are provided elsewhere [7] . In brief, we identified 12 communes, paired them on common attributes that were thought to have been potential confounders of the associations under study (e.g., malnutrition level, ethnicity, rice production, ecology) [7] , and randomly assigned one of each of the six resulting pairs for the intervention and the other for comparison. Among the commune hamlets with the largest proportion of malnourished children (as determined by weight-for-age Z score less than -2), 120 children 5 to 25 months old were randomly selected from the intervention communes and another 120 children were randomly selected from the comparison communes. We dewormed all intervention and comparison children.
Measurement of outcomes
Beginning in December 1999, we used a longitudinal, prospective design to gather 24-hour dietary recall data at baseline and months 2, 4, 6, and 12 of the study. Data collection spanned the rainy and dry seasons (February to July and August to January, respectively). The form was used to gather children's dietary intake and breastfeeding status and frequency from their caregivers. The form was based on 24-hour recall forms used by the National Institute of Nutrition (NIN) in Viet Nam, the Instituto Nacional de Salud Pública in Mexico, and the Instituto de Nutrición de Centro América y Panamá in Guatemala and were pre-tested in Viet Nam. A doctoral-level nutritionist from the NIN trained four field workers and two supervisors in gathering, calculating, and coding the data, supervised the pre-test, and provided guidance and feedback as requested. The field workers and supervisors, affiliated with the Research and Training Center for Community Development (RTCCD) in Hanoi, were physicians and sociologists with previous experience collecting health data in rural Viet Nam.
Soehnle Attaché Gram scales (Montlingen, Switzerland) with 2-kg capacity and 1-g and 2-g precision for items weighing less than 1 kg and 1 to 2 kg, respectively, were used to measure non-breastmilk foods and liquids consumed by children using the household bowls, cups, and utensils in which they were served. When foods could not be weighed, estimates were derived using household bowls, cups, and utensils and NIN-developed, portion-size photos for commonly consumed foods.
The food composition table officially recognized by the NIN, published in 1972, was used for all analyses [11] . When foods consumed could not be found in the food composition table, a food in the table most closely resembling this food was substituted. Some commercially processed foods were added to the food composition table using the nutrient information printed on the labels.
During household visits, field workers interviewed the caregiver(s) who had fed the child the previous day. If a child was fed outside the home, we sought to identify and converse with the person(s) who prepared the food and fed the child. In a 45-minute visit during months two and four, the field worker collected data on several parameters such as anthropometry and morbidity and spent approximately 30 minutes of this time collecting the dietary intake information. During months 0, 6, and 12, additional forms were applied. Over the course of a two-week field rotation, each field worker visited approximately four homes daily, seven days a week.
Daily meal times were reported by caregivers and could include at least seven meals or feeding times: snacks consumed before breakfast, breakfast, snacks consumed between breakfast and lunch, lunch, snacks consumed between lunch and dinner, dinner, and snacks consumed after dinner.
Current breastfeeding status was determined by asking the caregiver if the child breastfed at all on the previous day. Breastfeeding frequency was calculated based on the number of breastfeeds reported by caregivers during the 24-hour period of interest.
Every evening and with supervisor support, the field workers completed calculations (i.e., net grams consumed by children) by hand and entered these on the dietary recall form. Supervisors reviewed all forms and discussed any discrepancies on a daily basis. If necessary and logistically feasible, households were re-visited to reconcile these discrepancies.
Data were entered and cleaned by the RTCCD in Hanoi using Epi Info [12] . Further checks were run at Emory University and shared with the RTCCD staff who reviewed original forms and updated the data as needed.
This study was approved by the Emory University Human Investigations Committee. Written informed consent was obtained from the household head during the first home visit.
Data analysis
The impact of the intervention on dietary intake was evaluated during two periods: at months 2, 4, and 6 combined which correspond to the intensive Save the Children program period and at month 12 (follow-up) which was approximately four months after the program was completed. As such, the ViSION project and the SC program overlapped during seven of the nine months of the SC program, corresponding to months 0 to 6 of the ViSION project. The baseline and followup data correspond to the dry season and the intensive period corresponds to the wet season.
We created a socioeconomic status composite variable using factor analysis within SAS [13] considering the interviewee's self-reported standard of living, electricity access, house construction material, and interviewer's assessment of the family's socioeconomic status. We used Epi Info version 6.04b [12] to create anthropometric Z scores using the NCHS/WHO/ CDC 2 reference values and other sociodemographic and outcome variables. To evaluate a child's energy intake relative to median requirements, we used ageand breastfeeding-specific kcal per kg requirements for breastfeeding and non-breastfeeding children 6 to 24 months old originally developed by WHO [2] and later revised by Dewey and Brown [14] . For breastfed children, average breastmilk intake was assumed. For children older than 24 months, sex-and age-dependent requirements published by King and Burgess [15] were used. For five-month-old children (n = 3), energy requirements for six-month-old children were used.
Univariate and bivariate analyses were carried out using Stata version 6.0 [16] ; non-normally distributed data were transformed prior to carrying out analyses. A p value less than or equal to .05 was considered statistically significant.
Results
Sample characteristics
Two hundred and forty-one children were enrolled in the study at baseline, including three children younger than five months or older than 25 months of age who were excluded from these analyses (table 1). Of the remaining 238 participants, five dropped out during the course of the study and another six could not be located for the month 12 follow up. At baseline children were 15.5 months old on average, more than one-third were stunted, and most were breastfeeding (table 1) . Participant mothers were about 26 years old, almost one-quarter of them were malnourished (BMI less than 18.5 kg/m2), about half did not complete secondary school, and most had two or fewer children and were farmers. Despite attempts to control for important confounders through matching, intervention families were significantly more likely than comparison families to have fewer children and significantly less likely to have wasted children.
Almost half (44%) of the intervention children participated in the nutrition education and rehabilitation sessions (NERPs) at least one time during the sevenmonth period during which the current study and the Save the Children program overlapped. These children attended NERPs an average of 4.5 months each, i.e., 4.5 two-week nutrition and education rehabilitation sessions.
Impact on food intake
Communes promoted locally identified positive deviant foods (table 2) . The most commonly identified positive deviant food was crab (identified in all six intervention communes). During the intensive intervention period, intervention children consumed positive deviant foods more frequently than comparison children (table 3) . In particular, peanuts, sesame seeds, and tofu were consumed approximately three times more frequently by the intervention children than by the comparison children (data not shown).
NERP messages included encouraging caregivers to increase the quantity of food fed to the child. At base- line, intervention children consumed a slightly greater (262.2 vs. 243.5 g, not statistically significant) daily quantity of any food (i.e., not only positive deviant food) as compared to comparison children (table 3) . This difference increased during the intervention and was sustained, such that intervention children consumed 20% or 70 g per day more (409.8 vs. 340.3 g, p ≤ .01) than comparison children at month 12.
During the NERP sessions, caregivers were also encouraged to feed their children at least five to six times per day. Intervention children received more feedings than comparison children throughout the study, especially during the intensive period and 12month follow-up when the difference represented one half of a feeding or 11% more feedings (4.9 vs. 4.4 feedings, p ≥ .01) (table 3) .
Impact on energy intake
Did improvements in food intake translate into improvements in energy intake? As expected, daily energy intake generally increased for all children over time as they aged and grew (table 3) . Intervention children consumed more energy than comparison children at all three study points, reaching statistical significance only at the 12-month follow-up. Similarly, more intervention than comparison children met their median energy requirements (kcal/kg) throughout the study although the proportion in both groups decreased over time (table 3, fig. 1 ). The difference was greatest during the intensive intervention period when nearly 40% more intervention than comparison children met their requirements (49.0% vs. 35.1%, p ≤ .001). The intervention children most likely to meet their requirements were younger, malnourished children (15 months or younger with a WAZ less than -2 at baseline) and older well-nourished children (over 15 months with a WAZ -2 or greater at baseline) (table 4) .
Impact on breastfeeding
Continued breastfeeding through 24 months was promoted through the intervention. Although there was a decline over time in the proportion of children breastfeeding, there were no differences between the intervention and comparison groups in the reported breastfeeding prevalence during all three study points (table 3) . At baseline, comparison children were reportedly breastfed with greater frequency (by about 1 breastfeed) in the preceding 24-hour period than intervention children. Between baseline and the intensive intervention, intervention children had a greater increase in breastfeeding frequency than comparison children (2.53 vs. 1.02, p ≤ .05) ( fig. 2 ). There was no statistically significant difference in the change in breastfeeding frequency from baseline to the month 12 follow-up between these intervention and comparison children. 
Effect of an integrated child nutrition intervention on complementary food intake
Discussion
Young rural children exposed to Save the Children's integrated nutrition program in northern Viet Nam consumed positive deviant and other complementary foods more frequently, ate a greater quantity of any complementary food, consumed more energy, and were more likely to meet their daily energy requirements from complementary food than a comparison group of children. Younger, malnourished (15 months old or younger with a WAZ less than -2 at baseline) and older, well-nourished (older than 15 months of age with a WAZ -2 or greater at baseline) intervention children were more likely to meet energy requirements from complementary foods than comparison children. Some of these effects were only observed during the intensive intervention period while others persisted into or were evident only at the 12-month follow-up. The proportion of children breastfeeding and the frequency of breastfeeds were not affected by the intervention.
Energy
Although breastfeeding practices among Vietnamese children have been published [17, 18] , we are unaware of any studies that have examined similar dietary outcomes among young Vietnamese children. However, an analysis of programs directed at improving intakes among infants 6 to 12 months old in developing countries reported improvements in total caloric intake between 71 and 164 kcal per day [3] . Our intervention infants 5 to 12 months old at baseline consumed an average of 49 kcal per day more than comparison children at the 12 month follow-up (data not shown), somewhat lower than in these other programs.
There was a 108.5 kcal per day difference between intervention and comparison children at month 12. For breastfed or non-breastfed children 6 to 24 months of age, this represents 19% to 53% or 12% to 17% of median energy requirements, respectively. Thus, the improvements in energy intake observed among the intervention group contributed importantly to children's energy intakes.
Although children augmented their energy intake over time, increasingly children failed to consume enough to meet their weight-based requirements. At the 12 month follow-up, fewer than half of all children met their median energy requirement indicating that energy is limiting in the children's diets.
A greater proportion of younger, malnourished intervention children met their energy requirements than younger, malnourished comparison children. A similar finding was observed for older well-nourished children. In the case of younger, malnourished children, the intervention children seemed to be better off at baseline (not statistically significant) and continued to be better off during the intensive intervention. These two subgroups of intervention children also had greater improvements in WAZ than their comparison counterparts [19] . Perhaps these more active children took better advantage of improved household food availability than their counterparts who did not grow as rapidly, even when exposed to the same intervention.
The effects of the intervention on dietary outcomes were less than expected for several reasons. The intervention children were less malnourished (WHZ) at baseline than the comparison children, thus the intervention children had less potential to improve than the comparison children. In addition, the implementation of a sample of observed NERPs deviated from the standard protocol in important ways that may have limited the NERPs' ability to change behavior [20] : NERP attendance, caregiver contributions, caregiver participation in food preparation, and health message delivery by volunteers were all lower than expected. In some cases, food was "delivered" to children's homes, but we do not know if the children actually consumed the food. Finally, the concept of positive deviant food was not fully understood by program implementers. For example, positive deviant food should be specific, nutritious, and uncommonly consumed. Many of the foods promoted as positive deviant did not meet those guidelines (e.g., meats, fruit, and vegetables are nonspecific; starches have limited nutritive value; and rice is eaten universally).
Breastfeeding
A concern with interventions to improve complementary food intakes among young children is the negative effect they can have on breastmilk intake [21, 22] . Based on reported recall by mothers, we detected no negative effect on breastfeeding prevalence and a positive effect on breastfeeding frequency. 
The intervention
We found that the program was fairly effective in identifying nutritious positive deviant foods. Through the intensive rehabilitation (NERP) sessions and growth monitoring, the importance of feeding these positive deviant foods was apparently delivered and put into practice by caregivers whose children ate more of these foods than did children in comparison communes. Behavior-change theory would favor the NERPs as being the primary route for the change in complementary feeding practices observed in the intervention children because they offer the opportunity to modify many behavioral determinants [23] : skills for preparing nutritious meals with locally available positive deviant foods, self-efficacy through participation in preparing and feeding meals, norms about what is considered a healthy child, a normal diet, and a normal serving, and knowledge regarding affordable and locally available nutritious foods.
Limitations
For analyses, we used the official Vietnamese food composition table published in 1972. Because techniques for calculating the energy content of foods have not changed considerably in the past 30 years, the use of energy values from the 1972 table is not likely to underestimate children's energy intake.
In using the breastfeeding-specific kcal per kg requirements, we were unable to accurately assess and categorize children's breastmilk intake as low, average, or high and thus used average for all children. Subsequently, we may have under-or overestimated children's energy requirements. Since we do not have information on the amount of food served to children or their micronutrient status, we were unable to evaluate the role of micronutrient deficiencies on children's appetite and the effect of appetite on food intake.
Lessons learned
Future effectiveness studies of dietary interventions to improve complementary feeding should include a process evaluation, as we have done, to detail program implementation. These data are useful in understanding how program components were implemented and could have affected the main outcomes of interest. Further, breastmilk intake should be quantified on a subset of children by weighing them before and after breastfeeds to better assess impact of the intervention on this parameter.
Programmatic implications
Save the Children's program primarily promoted four behaviors: the consumption of positive deviant foods, an increase in the quantity of foods given to children, feeding five to six times per day, and continued breastfeeding. The program was successful in increasing the first three behaviors, which resulted in improvements in energy intake. No concomitant increase (or decrease) was seen in breastfeeding prevalence due to the intervention. These findings suggest that the program was successful. On the other hand, process evaluation data indicate that program implementation was often not according to protocol. In future iterations of the program, greater attention should be placed on faithful implementation of the protocol. This will likely enhance the positive effects observed here. Further, the feeding frequency message should be updated to reflect age-and breastfeeding-specific recommendations [2] .
Conclusions
We have documented that a positive deviance-informed program coupled with intensive feeding sessions can have positive effects on dietary intakes among young children in Viet Nam. Although the program was not exactly implemented as planned, children exposed to the intervention had improved complementary feeding intakes while breastfeeding practices were not negatively affected. These generally positive results provide evidence that improved diet is an important mechanism on the causal pathway to the observed better growth seen with positive-deviance informed programs.
